Quantitative and qualitative differences in guanine nucleotide binding protein activation by formyl peptide and leukotriene B4 receptors.
Formyl peptides and leukotriene B4 (LTB4) stimulate disparate neutrophil functional responses and second messenger generation. The hypothesis that differences in receptor-guanine nucleotide-binding proteins (G protein) interaction account for the disparate responses was examined using HL-60 granulocyte plasma membranes. The quantity of receptor-coupled G proteins was determined by guanosine 5'-(gamma-thio)triphosphate (GTP gamma S) equilibrium binding in the presence or absence of f-Met-Leu-Phe and/or LTB4. About one-third of the total GTP gamma S binding sites were coupled to f-Met-Leu-Phe receptors, to LTB4 receptors, and to receptors when both ligands were added simultaneously. The dissociation constant of GTP gamma S-binding sites in the presence of LTB4 was significantly greater than that in the presence of f-Met-Leu-Phe. f-Met-Leu-Phe shifted the GDP dose-inhibition curve for GTP gamma S binding further to the right than did LTB4. The apparent initial rate of GTP hydrolysis and GTP gamma S binding stimulated by f-Met-Leu-Phe was significantly greater than that stimulated by LTB4. There were significantly more formyl peptide receptors than LTB4 receptors, however, formyl peptide and LTB4 receptor density did not differ under GTP gamma S binding assay conditions. The rate of GTP hydrolysis stimulated by LTB4 was not increased in membranes containing twice the LTB4 receptor density. We conclude that formyl peptide receptors stimulate more rapid activation of a common pool of G proteins than LTB4 receptors because of a significantly reduced affinity of formyl peptide receptor-activated G proteins for GDP.